The dominant contribution to the inclusive decays of B mesons into the charmstrangeness mesons D s and D * s is expected to be given by the partonic process 
Introduction
In a recent paper Aleksan [2] without, 1 however, separating the longitudinal (L) and transverse (T ) contributions in the spin 1 case. It is the purpose of this paper to fill the gap left by [2] and to provide analytical formulae as well as the relevant numerical results for the O(α s ) L/T content of the D * − s in this reaction. Using results from [12] we also write down the L/T composition of the nonperturbative O(1/m 
Angular decay distributions
The longitudinal and transverse content of the diagonal density matrix of the D * − s (or its charge conjugate state D * + s ) can be determined by analysing the angular decay distribution of its subsequent decay into D * −
The branching ratios into these two principal channels are given by (94.2 ± 2.5)% and (5.8 ± 2.5)% [9] , respectively. In terms of the diagonal density matrix elements ρ mm (m = 0(L), ±1(T )) of the D * − s the polar angle distribution is given by
1 The O(α s ) corrections to the spin 1 piece of the weak current keeping both quark masses finite had been calculated before in [3] [4] [5] . The O(α s ) corrections to the spin 0 piece of the weak current can be deduced from the corresponding calculation for t → b + H + [6] . Latter result had also been used in a calculation of the O(α s ) radiative corrections to b → c + τ − +ν τ [7] where the spin 0 piece enters because the τ -mass cannot be neglected in this process. 
and
Considering the fact that the upcoming B-factories will be producing upward of 10K BB pairs per day and that the inclusive branching ratio of the B's into D * s 's is expected to lie around O(5%) it should not be too difficult to experimentally determine the angular coefficients of the two decay distributions and thereby the L/T content of the D * s . 
In Eqs. 
Summing up the D s and D * s modes one arrives at a branching ratio of 10% which is consistent with the measured value BR(B → D ± s X) = (10.0 ± 2.5)% [9] if one assumes that the above two rates saturate the inclusive rate into D ± s . Next we turn to the O(α s ) radiative corrections. As explained in [2] , the radiative gluon corrections connect only to the b and c legs of the parton decay process b → (D s , D * s )+c because of the conservation of colour (see Fig. 2b , 2c and 2d). As remarked on earlier the radiative corrections for the spin 1 piece are then identical to the radiative corrections calculated in [3] [4] [5] or in [10] where the process t → W + +b was considered keeping m b = 0. In [10] we separately computed the radiative corrections to longitudinal (L) and transverse (T ) W + 's in the decay process and thus these results can directly be transcribed to the present case.
The two L and T pieces can be projected from the hadron tensor by use of the projection operators
The scalar spin 0 piece can be obtained with the projector
The four-momentum of either the D s or the D * s is denoted by q α . The magnitude of the three-momentum of q α is given by | q| = q 2 − q 2 0 . We shall not dwell much on the details of our calculation in this short communication but refer to [10] for technical details. Let it be said that we use a gluon mass regulator to regularize the infrared singularities differing from Aleksan et al. [2] who use dimensional regularisation instead. We shall present our O(α s ) results in a form where the respective Born terms Γ 
where i = S, L + T , L. K b and G b are the expectation values of the kinetic energy and the chromomagnetic interaction of the heavy quark in the B meson, respectively. To begin we list the reduced O(α s ) ratesΓ i . For the reduced scalar spin 0 rateΓ S we obtaiñ
where we have defined a Born term-like scalar rate by
The other variables and functions appearing in Eq. (12) are explained at the end of this section. For the total reduced spin 1 rate we obtaiñ
with
Finally, the longitudinal piece of the reduced spin 1 rate is given bỹ
where
The contribution denoted by Σ is the finite remainder of the Born term type oneloop contribution plus the soft gluon contribution. It is given by
where we use the abbreviations
The reduced O(α s ) rates are given in terms of a set of tree graph phase space integrals R (m,n) and S (m,n) which are defined and solved in the Appendix.
Nonpertubative contributions
When one uses the operator product expansion in HQET one can determine the nonpertubative corrections to the leading partonic b → c rate. The nonpertubative corrections set in at O(1/m 2 b ) and arise from the kinetic energy and the chromomagnetic interaction of the heavy quark in the heavy hadron. The strength of the kinetic and chromomagnetic interactions are parametrized by the expectation values of the relevant operators in theB system and are denoted by K b and G b , respectively. The nonpertubative contributions to the spin 0 and spin 1 rates including the L / T separation have been calculated in [12] and can be taken from there. One has
For our numerical evaluations we use K b = 0.013 and G b = −0.0065 as in [12] .
Numerical results
Using 
The radiative corrections reduce the rates by about 10%, where the reduction is rather uniform for the four different rates. The nonperturbative corrections range from 0.5% for the chromomagnetic correction toΓ S to a maximal 3.4% for the kinetic energy correction toΓ L with no uniform pattern in their contributions. At the Born term level the transverse/longitudinal composition is given byΓ T /Γ L = 0.55. This ratio is shifted upward by the insignificant amount of 0.3% through the radiative corrections. Adding all corrections one finds a 3% reduction in the ratio. For the b → u transitions with m u = 0, i.e. y = 0 we havê 
In the b → u case the dominance of the longitudinal rate is more pronounced. At the Born term level one finds Γ T /Γ L = 2x 2 = 0.38. The radiative corrections are no longer as uniform as in the b → c case. Whereas the radiative corrections toΓ S ,Γ L andΓ L+T amount to 16% − 17%, the radiative correction to the transverse rateΓ T is only 11.5%.
Thus the ratio Γ T /Γ L is shifted upward by 7.6% by the radiative corrections. Adding up all corrections one finds a 10.4% upward shift for this ratio. Let us mention that our O(α s ) results on Γ L+T and Γ S numerically agree with the results of [2] for both the b → c and b → u transitions.
The last point we want to discuss are the inclusive decaysB → X C + (π − , ρ − ) which can also be induced by the diagrams Fig. 2 when the c → s transition in the upper leg is replaced by a u → d transition. Using f π − = 132 MeV, f ρ − = 216 MeV and V ud = 0.975 one finds the Born term branching fractions BR b→π − +c ∼ = 1.6% and BR b→ρ − +c ∼ = 4.6%. In the latter case the rate is dominated by the longitudinal contribution since q 2 = m 2 ρ is not far from q 2 = 0 where the rate would be entirely longitudinal. In fact one finds Γ T /Γ L = 0.067. It is important to note that the diagrams Fig. 2 are not the only mechanisms that contribute to the inclusive decaysB → X C + (π − , ρ − ). Additional π − and ρ − mesons can also be produced by fragmentation of the c-quark at the lower leg.
3
As concerns the ρ − mesons resulting from the fragmentation process they would not be polarized along their direction of flight. This lack of polarization as compared to the strong polarization of the ρ mesons from the weak vertex could possibly be used to separate ρ − mesons coming from the two respective sources. 
